Relationship between immunoglobulin concentrations in milk and phagocytosis by bovine neutrophils.
Using bovine neutrophils and radio-labelled Staphylococcus aureus, skim milk samples taken at 4 stages of lactation from the 4 mammary quarters of 48 cows were used in an in vitro phagocytosis assay. Immunoglobulin (Ig) isotype concentrations in the milk samples were estimated by use of an ELISA procedure. To determine associations of Ig concentrations with phagocytosis, correlations, simple regressions, and partial regressions were calculated. Simple correlations were computed between each Ig isotype and phagocytosis percentage for each lactation number stage of lactation category. Ranges of these correlations for IgM, IgG1, IgG2, and IgA were 0.33 to 0.60; -0.16 to 0.43; 0.04 to 0.46; and -0.30 to 0.36, respectively. Correlations for concentrations of IgG2 and IgM with percentage of phagocytosis tended to be slightly higher for samples from older cows, in contrast to the correlations calculated for IgA and IgG1. Multiple regression of percentage of phagocytosis calculated simultaneously on concentrations of the 4 Ig isotypes in the sample indicated that IgM, followed by IgG2 and IgA, was most closely associated with phagocytosis. Partial regression calculated on concentration of IgG1 was not significant. Addition of bacteriologic status of the quarter and somatic cell concentration in the milk sample did not increase accuracy of predicting percentage of phagocytosis, compared with use of Ig concentrations alone. These results supported the attribution of unique modes of action to IgM and IgG2 in promoting phagocytosis by neutrophils.